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1. Introduction

During the last RAN WG1 meetings, the performance of outer coding in terms of its potential to reduce the S-CCPCH_Ec/Ior requirement was investigated. There was no agreement as to whether outer coding provides sufficient incremental benefits in the provision of P2M to justify its standardisation. Now this analysis was performed without considering mobility aspects which are a key issue with MBMS. In this contribution we review the potential benefits of outer coding and propose a way forward in order to progress with the development of this functionality for MBMS.

2. Discussion

2.1 Outer Coding link performance

There are several ways to look at the benefits of outer coding, e.g. :

· reduction of the S-CCPCH_Ec/Ior requirement for a given BLER and MBMS P2M radio bearer.

· further reduction of the errors coming from the radio layer (i.e. lowered SDU bit error ratio) through reduced BLER.

· Support of a higher bit rate P2M radio bearer for a given BLER.

Many contributions have been presented in RAN WG1 providing simulation results comparing P2M performance with or without outer coding in various channel conditions [1,2,3]. In general one can say there isn’t a clear unquestionable gain which outlines the necessity of outer coding to improve the performance of the P2M delivery over the radio. Hence considering outer coding for the improvement of the P2M link level performance, our conclusion would be that this functionality is not required.

2.2 Outer Coding for mobility handling

2.2.1
Discontinuous reception for performing inter-frequency/RAT measurements

Now outer coding is a scheme that could allow to reduce the outage linked to mobility aspects such as DRX for inter-RAT/inter-system measurements, dedicated paging occasions with some multiplexing configurations, but also cell changes and reconfiguration between P2P and P2M MBMS radio bearers. It is our understanding that the current outer coding schemes have been designed in order to optimise the P2M link performance however it is not yet clear what would be the robustness of such schemes to the different types of interruption in the P2M reception mentioned above.

A first analysis of the impact of DRX (based on the FACH measurement occasion mechanism) on the reception was provided in [4]. This showed that for a given measurement configuration, outer coding would allow to operate at low BLER despite the periodical DRX. Without the outer coding scheme, the BLER over the MBMS session could be high when DRX is used. Hence to recover from interruptions due to DRX for reselection measurements, outer coding is required in order to avoid unnecessary P2P repair connections over the radio in “download-and-play” type applications or errors in “streaming” type applications. Note that even if a DTX were scheduled for the MTCH during the DRX, this would not resolve service outage problems for the CELL_FACH UEs that are DRXing during their individual R99 measurement occasions.

2.2.2
Service outage caused by cell changes

Further analysis would be required to assess the feasibility of using outer coding for longer interruptions as for example cell changes. Interruptions in these cases can range from 100ms (intra-RNC) to several seconds (3G-2G), and hence the requirement on the outer coding is quite different to that for recovery from DRX for measurements.

It is understood that designing an outer coding scheme to handle such large interruptions could result in an inefficient usage of the radio resources. It would be required to understand the trade-off between the two aspects in order to progress with the design of an outer coding solution. Designing an outer coding for long interruptions would also impact the delay incurred in the service delivery. However, these delays are probably acceptable and not service impacting.

2.3 Requirements for an outer coding solution

The drivers in the design of an outer coding solution should be to allow the radio layer to operate at a low BLER level (e.g. 10-2 or 5x10-2) whilst incurring various types of interruptions in the MBMS receptions. The possible types of interruptions are the following. 

· 2G-3G (probably less than a second) and 3G-2G cell changes (in the order of seconds).

· P2P-P2M reconfigurations (in the order of milliseconds if any at all).

· 3G-3G cell changes (probably less than a second: exact order of magnitude depends on the amount of neighbour cell information provided in the source cell).

· Inter-RAT and inter-frequency measurements (in the order of 10s of milliseconds).

As shown above, it is possible to assume an order of magnitude that is relevant to each type of interruption. However it is not possible to provide an exact figure as this is fairly dependent also on the UTRAN and UE design.

The assumption is that outer coding would be performed for both P2M and P2P if done at application level.

3. Conclusion

In this contribution, we highlight that outer coding is useful for handling service outage due to mobility. These aspects should naturally be discussed with RAN2 in order to confirm the feasibility. 

We suggest that the outer coding functionality should reside at the application level in order to enable the UE to recover in the inter-RNC/RAT case, and for architectural simplicity. Such a requirement would implicitly enable the UE to recover from any outage caused by DRX during inter-frequency/RAT measurements. Thus we believe there would be no requirement for a second outer coding scheme at the RAN level.

At the same time, we suggest that the design of the outer coding scheme should be a trade-off between a reduction of the outage due to mobility and overhead in order to avoid undermining the radio efficiency.

From a standardization point of view, the outer coding scheme would need to be specified by SA4 if residing at application level. As RAN1 have already done a substantial amount of work on the evaluation of outer coding, it would be valuable to share the findings with SA4. Besides this, as outage due to mobility is the major issue requiring the outer coding scheme, it would be appropriate to elaborate corresponding requirements and provide such feedback to SA4.

Finally, it shall be possible for any application-level outer coding scheme to be commonly applied for both UTRAN and GERAN.
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